Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; R factor = 0.061; wR factor = 0.177; data-to-parameter ratio = 12.0.
The title complex, [V 2 (C 8 H 7 O 3 ) 2 O 4 (C 12 H 8 N 2 ) 2 ], is a centrosymmetric dimer formed by two V V complex units bridged by two 2 -oxido groups. The V V atom is six-coordinated by three oxide O atoms, one O atom from a vanillinate ligand and two N atoms from a 1,10-phenanthroline ligand in a significantly distorted octahedral geometry. In the crystal structure, weak intermolecular C-HÁ Á ÁO hydrogen bonds connect the molecules into a three-dimensional network.
Related literature
For general background to vanadium complexes, see: Dong et al. (2000) ; Thompson et al. (1999) ; Yuan et al. (2003) . For related structures, see: Li et al. (2004) ; Mokry & Carrano (1993) .
Experimental
Crystal data [V 2 (C 8 Symmetry code: (i) Àx þ 2; Ày þ 2; Àz þ 1.
Table 2
Hydrogen-bond geometry (Å , ). Symmetry codes: (ii) x þ 1; y À 1; z À 1; (iii) x À 1; y; z; (iv) Àx þ 1; Ày þ 2; Àz þ 2; (v) Àx þ 2; Ày þ 1; Àz þ 1; (vi) Àx þ 2; Ày þ 2; Àz þ 2. 
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Comment
There is an increased interest in vanadium complexes due to their possible uses in pharmaceuticals for the treatment of diabetes (Thompson et al., 1999) and their practical applications in catalysis and material science (Yuan et al., 2003) . The vanadium complexes with 1,10-phenanthroline ligand have been reported to exhibit potent antitumor activity (Dong et al., 2000) . Vanillin is an useful organic compound with multifunctional groups including aldehyde, ether and phenol. In an effort to uncover the chemistry and biochemistry of vanadium with nitrogen-and oxygen-containing ligands, we report herein the synthesis and crystal structure of a new binuclear vanadium(V) complexes with mixed ligands of vanillin and 1,10-phenanthroline.
The molecular structure of the title complex is shown in Fig.1 . In the presence of atmosphere, V IV is oxidized to V V .
The complex is centrosymmetric dimer formed by two V V complex untis bridged by two µ 2 -oxido groups. The V V atom is six-coordinated by three oxido O atoms, one O atom from a vanillinate ligand and two N atoms from a 1,10-phenanthroline ligand in a significantly distorted octahedral geometry (Table 1) illustrates that it is a very asymmetric bridge. The asymmetric structure is similar to that previously reported (Li et al., 2004; Mokry & Carrano, 1993) .
There are extensive C-H···O hydrogen bonds in the crystal structure ( Table 2 ). As shown in Fig. 2 , the neighboring binuclear complex molecules are connected by the intermolecular hydrogen bonds into a three-dimensional network.
Experimental
Vanillin (0.152 g, 1 mmol) was dissolved in 5 ml absolute methanol and vanadyl sulfate hydrate (0.225 g, 1 mmol) was added to the solution, which was stirred and refluxed for 2 h at 323 K. Then, a methanol solution (5 ml) of 1,10-phenanthroline (0.198 g, 1 mmol) was added to the solution. The mixture was stirred and refluxed for 3 h at 323 K. The obtained brown solution was cooled to room temperature and filtered. The filtrate was kept at room temperature for 30 d. The crystals suitable for X-ray diffraction were obtained. 
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